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The invention relates to a device and a method for selecting an image to be recorded 
with a camera which forms a part of an irradiated or emissive object. 



For the analysis of DNA and RNA structures, proteins and so on use is made of camera 
boxes (also referred to as "imaging systems"). An object, generally in gel form such as a 
gel with nucleic acid or a gel with protein, is placed in such a camera box. The object is 
irradiated, for instance with light and preferably from the underside. It is also possible 
for the object, whether or not it is irradiated, to be emissive. A camera deployed above 
the object is placed in the correct position relative to the object to view and optionally 
enlarge radiation from a part of the object. It is noted with emphasis here that the part of 
the object to be viewed can also consist of the whole object. The positioning of the 
object in relation to the camera usually takes place by displacing the object holder on 
which the object lies in a plane perpendicular to the camera (x and y direction) until the 
desired object part lies below the camera. The desired image can then be recorded. A 
drawback of the existing camera boxes is that they are comparatively bulky and that the 
objects usually contain toxic substances with which an operative can come into contact 
during displacement of the object. A further drawback is that the object or preparation 
can be damaged during displacement thereof. 



The present invention therefore has for its object to provide an improved method and 



irradiated or emissive object, with which it is possible to work with minimal risk of 
contamination through contact with toxic substances while retaining the optical 
resolution. 

The invention provides for this purpose a device for selecting and recording an image 
which forms a part of an irradiated or emissive object, comprising: an object holder for 
positioning the object, a mirror for reflecting an image of the object, and a displaceable 
camera for selecting a part of the image from the reflected image of the object. The 
device preferably also comprises a radiation source for irradiating the object positioned 





device for selecting an image to be recorded with a camera which forms a part of an 
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by the object holder. Such a device has the significant advantage that it can take a 
relatively compact form. The construction height can be considerably smaller than in 
existing systems where a camera is arranged some distance above the object holder. 
This advantage will be further elucidated with reference to the annexed figures. Another 
5 significant advantage of the device according to the invention is that the object does not 
have to be moved to place the camera in the correct position relative to an object part. 
The chance of contamination of a user of the device with toxic substances, such as for 
instance carcinogens, is hereby limited considerably. Furthermore, the danger of the 
preparation being damaged as a result of positioning of the camera relative to the 
10 preparation is also considerably limited. Although systems do already exist wherein the 
object remains stationary and the image is herein positioned by digital zooming on the 
desired part of the object to be selected, these have the drawback of resulting in a 
considerable limitation of the resolution. 



15 Because in the device according to the invention the object does not have to be 
displaced, the object holder can be given a stationary form, which results in a 
simplification of the construction and therefore saves costs compared to the prior art. 

In a particular preferred embodiment the displaceable camera is rotatable round two 
rotation axes substantially perpendicular to each other. The mirror can herein be 
disposed in\tationary position. A selection can thus be made by directing the camera at 
the desired pah of the reflected image of the object. The required angular displacement 
of the camera c\n be determined partly subject to the distance of the camera from the 
mirror. By meanaof this simple construction a part of the image of the object can be 
25 viewed without lose of image quality. 




/ In another preferred embodiment the mirror is rotatable round a single rotation axis for 
J _ the purpose if reflecting a chosen part of the image of the object to a viewing area. In 
"SnT preference thAcamera is herein moreover displaceable in the viewing area substantially 
30 parallel to the rotation axis of the rotatable mirror. A desired part of the image of the 
object can also bevselected with this preferred embodiment of the device according to 
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the invention. The control of the camera is herein simpler than the control of the above 
describeel camera with two rotation axes since it has only one degree of freedom. In 
addition t^simpler control of the camera, the mirror must however also be controlled in 
this preferred variant. 

In a preferred embodiment the radiation source is disposed on the side of the object 
remote from the mirror. The object is thus X-rayed, which makes the device extremely 
suitable for analysis of DNA samples using a fluorescent medium. Use is generally 
made herein of a radiation source of 302 nm. This is however only one of the many 
possible ways in which the device according to the invention can be applied. 

The driving of the rotatable mirror and/or of the camera can take place manually using 
for instance a screw spindle, but it is also possible to realize these displacements by 
means of drive means such as for instance electric motors. 

In a particular preferred embodiment the device is also provided with linear guide 
means for guiding the camera. In the case of optional linear displacement of the camera 
it is important that the camera can be moved reciprocally in the viewing area in accurate 
manner, and it must moreover be possible to fix the camera at a precise position in order 
to record a determined image. 

In another preferred embodiment the device is provided with an at least substantially 
radiation-sealed housing. Radiation sources with a wavelength in the order of magnitude 
of 302 nm can be applied in the device according to the invention, and these are harmful 
to the human eye. It is therefore recommended to prevent radiation originating from the 
radiation source from leaving the device. In addition, it is necessary to prevent ambient 
radiation (such as for instance ambient light) entering the housing, thereby causing the 
viewed image to become blurred/diminished. 

The rotatable mirror can take an elongate form so that the mirror casts a strip-like 
selected part of the image of the object to the viewing area. The length of the rotatable 
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mirror is herein preferably greater than the length of the object. The strip-like image can 
hereby originate from the whole length of the object. A selection can thus be made in 
one direction of the desired part of the image to be selected through the position of the 
mirror; in the preferred direction perpendicular thereto the selection must take place by 
displacing the camera. It is generally remarked that the mirrors used in the device are 
preferably provided with a mirror surface placed on the front side, wherein the rotation 
axis of the mirror preferably coincides, with the mirror surface. This is to prevent 
diminishing and/or deformation of the image being caused by the refractive index of the 
coating material with which the mirror surfaces may by covered or by rotation of the 
mirror. It would be most obvious to give the mirrors a flat form but in order to obtain 
particular effects, such as for instance enlargement, it is also possible to give the mirror 
surfaces a curved form. 

In another preferred embodiment the rotatable mirror, rotatable axis and drive means for 
rotation of the mirror are integrated with the camera. The mirror does not have to have 
an elongate form in this preferred embodiment; through displacement of the camera the 
mirror in any case also displaces immediately. 

Another option is that in addition to the rotatable mirror at least one additional 
stationary mirror is disposed between the object and the camera. This enhances the 
construction possibilities; the camera can be placed at a position where it causes the 
least obstruction and it is possible to give the device an even more compact form. 

It is noted that the optical axis of the image for recording preferably lies perpendicular 
to the recording surface of the camera. Image distortion can thus be prevented, which 
leads to optimally quantifiable results. 

The invention moreover provides a method for selecting an image to be recorded with a 
camera which forms a part of an irradiated or emissive object, by the steps of: a) placing 
the object in stationary position, b) reflecting an image of an object with a mirror, and c) 
selecting with a displaceable camera a part of the image of the object to be viewed from 
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the reflected image. The object placed in stationary position is preferably irradiated by a 
radiation source. It is recommended that the object be irradiated from the side of the 
object remote from the rotatable mirror. Using this method it is possible while retaining 
optical resolution to select a part of an image of an irradiated or emissive object with a 
limited danger of damage to the object. It is also possible to perform this method such 
that working conditions are less hazardous. 

In a preferred application of the method according to the invention the part of the 
reflected image to be viewed is selected by rotating the camera round two rotation axes 
substantially perpendicular to each other. A desired part of the image of an object 
reflected B\y means of a for instance stationary -mirror can thus be selected by limited 
angular displacement of the camera through two degrees of freedom. Selection takes 
place solely oy directing the camera. 

In another preferred application of the method according to the invention for reflecting 
an image of an object as according to step B), the mirror is rotated round a single 
rotation Wis such that a selected part of the image of the object is reflected by the mirror 
to a viewing area. The part to be viewed from the reflected image is preferably selected 
by displacing the camera substantially parallel to the rotation axis of the mirror in the 
viewing areaVThe desired part of the image is thus selected by rotating the mirror and 
displacing the Camera. Although two elements have to be directed here, both have only 
to be displaced/rotated along one degree of freedom. The image of the object to be 
reflected to the viewing area can herein also be reflected by at least one stationary 
mirror as well as byYhe rotatable mirror. For the other advantages of this method 
25 reference is made to tke advantages described above with reference to the device 
according to the invention. 

The invention &nl be further elucidated with reference to the non-limitative 
embodiments^owi in the following figures. Herein: 
^jO\ figure la\hows^s^ematic side view of a device according to the invention, 
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figure\ Id shows a side view rotated through 90° relative to figure la of the 
scWsmzUnpally shown device corresponding with that of figure la, 
figuJb^V S^ows a side view of a rotatable mirror and translatable camera such as form 

tHte device according to the invention, and 
igure %b s^ows a side view rotated through 90° of the camera and mirror as shown in 
figure 2a. 
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Figure le shows a device 1 with an object holder 2 from which light is cast as according 
to arrow Yl. The light emitted by object holder 2 is radiated to a stationary mirror 3 by 
an object mot shown in this figure) placed on object holder 2. Stationary mirror 3 
reflects the\light to a rotatable mirror 4 which can swivel round a rotation axis 5 which 
coincides with the mirror surface of mirror 3. From rotatable mirror 4 a part of the light 
image reflects\o a camera 6 which is displaceable along a guide 7 in a viewing area in a 
direction perpendicular to the drawing. Object holder 2, mirrors 3, 4 and camera 6 are 
placed in a housing 8 which prevents light emitted by object holder 2 disturbing/ 
impeding users of aevice 1 . The housing 8 shown schematically in this figure also forms 
the frame on which rotation axis 5 engages via a support 9 and to which stationary 
mirror 3 is connected vte a support 10. 



20 Figure lb shows device 1 in a side view rotated through 90° which shows more clearly 
that camera 6 is displaceable as according to arrow P2 along guide 7. By adjusting the 
angular position of rotatable mirror 4 and the position of camera 6 on guide 1 an image 
forming a part of an object located on object holder 2 can be selected without displacing 
the object on object holder 2. 



30 



Figure 2aWiows a more detailed side view of device 1 in which rotatable mirror 4 is 
\suspendedVor rotation round pins 1 1 in a frame 12. Also fixed to frame 12 is an electric 
motor 13 wftich engages on rotatable mirror 4 via ball hinges 14 and a drive rod 15. It is 
thus possible operating servomotor 13 to vary the angular position of rotatable mirror 
4. Figure 2b sho^s clearly that rotatable mirror 4 is likewise integrated with frame 12 
via a support 16. 
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Camera 6 is connected for translation to frame 12 by means of an upper guide 17 and a 
lower guide 18. In order to vary the position of camera 6 relative to frame 12 there is 
provided a servomotor 19 which drives a toothed wheel 20. This toothed wheel 20 
engages on a rack 21 which is connected in stationary manner to frame 12. Servomotor 
5 19 is fixed to a plate 22 which also bears camera 6. It is thus possible by operating 

servomotor 19 to displace camera 6 along guides 17, 18 and fix it in a desired position. 

The description of figure 2b is analogous to that of figure 2a. This figure shows in 
addition a third servomotor 23 for optical zooming of camera 6. It is otherwise noted 
10 that device 1 can be embodied with diverse types of camera; digital cameras are usually 
applied in practice for this purpose. 

Although the invention is elucidated with reference to only a few embodiments, it will 
be apparent to all that the invention is by no means limited to the described and shown 
15 embodiments. It will thus be apparent that the device can be applied to record diverse 
images. Examples hereof are the analysis of DNA and RN A. structures, DNA chip 
technology as well as various other applications of image acquisition. Many more 
variations in application and construction are possible for the skilled person within the 
scope of the invention. 



